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Abstract
The present study investigated the prevalence, the potential different profiles, and the
associated psychological factors of disordered gaming using data from a large-scale
epidemiological study (TURBAHAR [Turkey’s Addiction and Mental Health Risk Pro-
file Map Project]) carried out in Turkey in 2018 with 24,494 participants aged 18–
81 years. Participants completed a comprehensive survey comprising a demographic
questionnaire, Gaming Addiction Risk Questionnaire, Brief Symptom Inventory, Person-
al Well-Being Index Adult Form, Positive and Negative Affect Schedule, Toronto
Alexithymia Scale, and Experiences in Close Relationships-Revised Scale. Latent class
analysis showed the existence of eight different game profiles, which differed in relation
to the intensity and specific features of the behavior. Results showed that 1.6% of the
participants were problematic gamers. Being male, being younger, lower education level,
being single, using alcohol and cigarettes, psychiatric distress, positive and negative
affect, and anxious adult attachment were positively associated with problematic gaming.
Keywords Problemgaming .Gamingaddiction.Gamingdisorder.Psychiatricsymptoms.Affect
. Attachment
Research into problematic gaming has increased substantially over the past 30 years (Griffiths
et al. 2012). This increased research led to Internet Gaming Disorder (IGD) being included by
the American Psychiatric Association (APA) as a tentative disorder in the latest (fifth) edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric
Association 2013). In addition, gaming disorder has been officially included as a formal
diagnostic entity in the 11th revision of the International Classification of Diseases (ICD;
World Health Organization 2018). The DSM-5 proposes nine criteria for gaming disorder,
while the World Health Organization has advocated three criteria to diagnose the same
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pathological behavior (although there is still great debate about these and the wording of them,
as well as the assessment and diagnosis of gaming disorder more generally; Griffiths et al.
2016; King et al. 2013). The nine criteria for IGD include the following: (i) preoccupation; (ii)
withdrawal; (iii) tolerance; (iv) relapse; (v) loss of interest in previous hobbies because of
gaming; (vi) continuing to game despite problems; (vii) deceiving family members or others
about the amount of time spent on gaming; (viii) using gaming for positive mood modification;
and (ix) risking, jeopardizing, or losing a job or relationship due to gaming (APA, 2013).
These diagnostic nomenclatures from formal and broadly accepted institutions has had a major
positive impact in the field, by promoting public health awareness considering the behavior, while
concurrently pushing for relevant prevention and intervention policies and legislation (Kim and
Seo 2015; King et al. 2018; Petry et al. 2018). Nevertheless, the introduction of two different,
although to some extent similar (Scerri et al. 2019), diagnostic conceptualizations has also
precipitated the introduction of different measurement scales (with varying psychometric
properties; Pontes et al. 2017; Stavropoulos et al. 2018a, b) and therefore has undermined
comparability of empirical evidence (Montag et al. 2019; Pontes et al. 2019b; Stavropoulos
et al. 2019c). Furthermore, one could argue that both these diagnostic criteria, in spite of
incorporating similar components, also deviate from the six criteria in the component model of
addiction (Griffiths 2005), therefore, potentially hindering cross-addiction comparisons (Robbins
and Clark 2015). To address these issues, the present work adopted a measurement scale that
accurately reflects the six addiction criteria of the components model.
Disordered Gaming Profiles
Many scholars from the various fields involved with the study of excessive behaviors appear to
support the definition of addictions based on the component model of behavioral addiction, which
despite results showing different diagnostic weightings for each of the criteria (Gomez et al. 2019),
have informed the basis for the ongoing dialogue in the broader field (Chen et al. 2020; Gearhardt
et al. 2016; Guedes et al. 2016; Lehenbauer-Baum and Fohringer 2015). This may be viewed as
significant in terms of a distinct conceptual definition of behavioral addictions (including excessive
gaming as the point of interest of the present study), which is in contrast with the contested simplistic
reformulation of behavioral addictions criteria based on substance abuse and/or gambling addiction
disorders (Bean et al. 2017). Similarly, the present study reinforces consistency and (inter-behavioral
addiction) comparability in the field, and views disordered gaming in the light of arguably the most
widely accepted six addiction criteria in the behavioral addiction field. This appears important for
two compelling reasons: (i) formal diagnostic definitions of gaming disorder have inspired different
instruments for the same behavior (which inevitably compromise comparability of findings in
relation to disordered gaming behaviors (Hu et al. 2019; Pontes et al. 2019a, b; Stavropoulos
et al. 2019b), and (ii) topic-exclusive definitions/assessments of disordered gaming may not enable
its examination in relation to other similarly presenting forms of behavioral addictions (Granero et al.
2016; Robbins and Clark 2015).
Similar to the prevalence of disordered gaming, persistent interest and questions have been
raised concerning potentially different gamer profiles. More specifically, studies have assumed
various disordered gaming typologies (Pontes et al. 2014; Carras and Kardefelt-Winther 2018).
Indicatively, Pontes et al. (2014) concluded five relevant gaming profiles named as “casual,”
“regular,” “low risk,” “high risk,” and “disordered”. Similarly, Carras and Kardefelt-Winther
(2018) additionally favored five different disordered gaming profiles. These differed to those
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of Pontes et al. (2014) and comprised the “normative,” the “(I)GD,” the “concerned,” the “at
risk,” and the “engaged” profiles (Carras and Kardefelt-Winther, 2018). At this point, it should
be highlighted that the different typologies/classes advocated by Pontes et al. (2014) and
Carras and Kardefelt-Winther (2018) also differed to the three profiles implied by the relevant
DSM-5 IGD specifiers (i.e., mild, moderate, and severe; American Psychiatric Association
2013), as well as a recent study by Stavropoulos et al. (2019a, b, c) that also advocated three
different gaming profiles based on the user and game character bond. These inconsistencies are
also important because such knowledge tends to underpin prevention and intervention policies
and the allocation of relevant resources (Stavropoulos et al. 2019a, b, c). Given the additional
lack of knowledge of disordered gaming profiles considering the Turkish population in
particular, the present study uses the indicated latent class methodology to identify the
following: (i) the optimum number of groups/types that best define disordered gaming
presentations in this population; (ii) the proportion/size that these profiles occupy; (iii) whether
the differences of these profiles are quantitative (e.g., differing intensity of the disordered
gaming symptoms presented), qualitative (e.g., some present predominantly preoccupation
while others predominantly withdrawal), and/or mixed (e.g., intensity and quality of symptom
differences present concurrently across profiles).
Disordered Gaming Prevalence
The various definitions and instruments adopted have been to a certain extent implicated with the
disparities considering disordered gaming presentations reported worldwide (Anderson et al. 2017).
More specifically, the prevalence of disordered gaming internationally is reported to range between 2
and 15% in recent studies (Milani et al. 2018; Wu et al. 2018), although those using nationally
representative samples tend to havemuch lower prevalence rates of approximately 1 to 5% (Griffiths
et al. 2016). Such prevalence rate inconsistencies is not restricted to international populations in
general but may also embrace the same national population, with scholars insisting on the reporting
of prevalence rates in every related study (Fam 2018). Considering Turkey in particular (where the
sample of the present country comes from), an online survey study with 1250 Turkish individuals
indicated that approximately 1% were identified as problem gamers, and problematic gaming was
positively correlated to average daily time spent playing video games and internet addiction (Evren
et al. 2018). Nevertheless, a less recent cross-sectional study with 726 Turkish gamers reported that
11% of the participants were addicted to gaming and that problem gaming was moderately
correlated with internet addiction, and weakly with weekly internet use duration, sustained game
duration, and gaming frequency on mobile phone (Baysak et al. 2016). Interestingly, both of these
studies did not employ population specific cut-off points. This is important for the reliability of the
findings given: (i) the different meaning (severity) of the same scale numbers/scores across different
populations previously demonstrated (Pontes et al. 2017), and (ii) the significant influence of cultural
factors regarding the way gaming disorder behaviors are experienced and reported (O’Farrell et al.
2020; Stavropoulos et al. 2020a, b). The aforementioned inconsistencies highlight the necessity of
large and representative (as well as methodologically robust) studies to appropriately address
prevalence and incidence (i.e., changes of the behavior percentages over a certain period of time).
The present study aims to address this gap by examining a large and representative sample of
Turkish adults, while at the same time adopting an item response theory (IRT) methodology to
define the appropriate cut-off, based on which disordered gaming prevalence will be estimated (Cai
et al. 2011). At this point, it should be noted that the test characteristic curve (TCC) provided in IRT
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analysis enables the matching of raw-scale and trait scores. Therefore, the TCCmay determine cut-
off points, without the use of a gold standard, guided by the raw score that corresponds with a level
of two standard deviations above the mean of the latent factor (Embretson and Reise 2013).
Disordered Gaming Associated Factors
In order to understand disordered gaming, theoretical models that attempt to explain the origin of
specific forms of internet addiction could be used. One of these models is the Interaction of Person-
Affect-Cognition-Execution (I-PACE) model (Brand et al. 2016). According to the I-PACE model,
individuals’ disordered use of specific online activities is related to the interaction of general
predisposing variables including genetics, early childhood experiences, psychopathology, tempera-
mental features, and general coping styles (Brand et al. 2016).Much empirical evidence supports the
theoretical implications of the I-PACE model by associating disordered gaming with psychological
determinants including low life satisfaction, depression, high anxiety (Mentzoni et al. 2011), poor
subjective wellbeing (Yang et al. 2019), increased hostile emotions (Carnagey and Anderson 2005),
somatization (González-Bueso et al. 2018), poor family cohesion (Adams et al. 2019), and avoidant
and anxious adult attachment (Monacis et al. 2017; Stavropoulos et al. 2018b; Throuvala et al.
2019). A cross-sectional study with 987 university students from Turkey who played videogames
reported that attention deficit/hyperactivity disorder, aggression, and depression were positively
related to problem gaming (Evren et al. 2019).
Mehroof and Griffiths (2010) investigated problematic gaming in relation to the temporary
condition of state anxiety and long-standing quality of trait anxiety. They found that both were
related to problematic gaming. Furthermore, Gentile et al. (2011) asserted that pathologically
anxious gamers suffer more due to social avoidance behavior. Research has also shown that gamers
play excessivelywhen they feel worried, tense, or restless (Ramos-Diaz et al. 2018), and use gaming
as a coping mechanism to alleviate negative self-perceptions. This corresponds with longitudinal
findings considering excessive internet use in general (Stavropoulos et al. 2017). Individuals with
negative self-perceptions can interact within virtual environments to enhance their self-worth (Odacı
and Çelik 2013), and several studies have shown that negative self-perception is strongly related to
various types of psychopathology including depression and anxiety (Glass et al. 1982; Hofmann
2000).
Several studies (e.g., Burleigh et al. 2018; Dong et al. 2011; Gentile et al. 2011; Kühn et al.
2018) have demonstrated that disordered gamers are more vulnerable to depression.
Andreassen et al. (2016) investigated problematic gaming and comorbid psychiatric disorders
among adults in a large-scale cross-sectional survey, and found positive and significant
correlations. Moreover, the effects of unhealthy psychological mental states on psychological
wellbeing may cause increased depressive symptoms and anxiety disorders (Smith and Book
2008). Diener et al. (1985) have referred life satisfaction as a general cognitive assessment of
subjective wellbeing. Lower life satisfaction has been found to be related to problematic
gaming in some studies (Ko et al. 2005; Shapira et al. 2000).
In addition, low levels of modifying and expressing emotions have been considered to be
factors that increase risky behaviors among young people including disordered gaming and
other internet-related disorders (Mullin and Hinshaw 2007). Consequently, impoverished
emotional states might be considered as the components of alexithymia, a personality construct
which has been defined as having difficulties in both defining and expressing feelings and is
considered an externally oriented thinking style (Ünübol et al. 2018). Parker et al. (2005) have
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reported that alexithymia is associated with addiction disorders. One possible explanation for
this relationship is that alexithymic individuals may try to regulate their emotional states using
addictive behaviors.
Extant literature suggests that socio-demographic variables should be taken into consider-
ation when investigating disordered gaming. Müller and Montag (2017) reported that the
relationship between internet addiction and alcohol consumption was influenced by the
number of cigarettes smoked among male online video gamers. Van Rooij et al. (2014) found
that boys who used nicotine, alcohol, and cannabis were almost twice more likely to report
high problematic video gaming than non-users. Most of the studies in gaming literature in a
number of different countries have reported that gender is a significant demographic predictor
and males have more problems with gaming when compared with females (e.g., Arıcak et al.
2019; Brunborg et al. 2013; Ferguson et al. 2011; Mentzoni et al. 2011). A recent study found
that young adult males were more engaged in gaming than females and reported more adverse
consequences (Canale et al. 2019). However, some scholars claim that easy access to the
internet has appeared to eliminate gender differences in some studies in the literature (Jang
et al. 2008; Odacı 2011; Morcos et al. 2019; Stavropoulos et al. 2020b).
Age is another strong predictor of disordered gaming. Younger age groups are more likely
to experience gaming addiction (Bartholow et al. 2005; Mentzoni et al. 2011). Since addictive
gaming behavior is associated with young age (Arcelu et al. 2017), scholars tend to conduct
research among adolescents and young adults but it has been speculated that “as the younger
video gaming generation grows up, gaming will probably be more uniformly distributed across
age groups” (Wittek et al. 2016, p. 682). Significant proportions of educated individuals aged
18–30 years engage in gaming (Evren et al. 2019). Although young people with upper
secondary education constitute an important part of the gamer profile, some studies suggest
that disordered gaming may increase among individuals with undergraduate and graduate
degrees (Wittek et al. 2016). Furthermore, in relation to marital status, single individuals are
more likely to be disordered gamers because those in relationships are likely to have other life
responsibilities and obligations (Wenzel et al. 2009). Consequently, being single was positively
associated with excessive video game use (Wittek et al. 2016).
The Present Study
On the basis of the international literature reviewed, the present study design was
informed by the following points: (i) the inconclusive results considering the prevalence
rates of disordered gaming both internationally, as well as within Turkey (where the
population of interest of the current study comes from); (ii) the past use of measurement
instruments that do not exclusively reflect the six commonly agreed behavioral addiction
criteria (thus, enabling cross-addiction comparability in the relatively frequent cases of
addiction comorbidities; Burleigh et al. 2019); (iii) the dearth of large-scale, and repre-
sentative studies, as well as the prevalence disparities between such studies and studies
with non-representative samples (Costa and Kuss 2019); (iv) the moderating role of the
country of origin in the intensity between associated psychopathological factors and
disordered gaming behaviors recently identified (Stavropoulos et al. 2019a, b, c), which
could to some extent indicate country-specific results; and (v) inconsistencies consider-
ing the number as well as the nature of the gaming profiles proposed (Carras and
Kardefelt-Winther, 2018; Pontes et al. 2014). Consequently, the present study examines
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a large-scale representative sample utilizing an instrument reflecting the six commonly
accepted behavioral addiction criteria to assess disordered gaming. More specifically, it
psychometrically defines with the employment of IRT, a cut-off point for the population
of interest, to accurately assess disordered gaming prevalence. Furthermore, it employs
LCA analysis to define the optimum number of disordered gaming profiles, as well as
the nature of their differences for that specific population. Finally, it describes the
intensity of the associations between disordered gaming and psychological phenomenol-
ogies (previously identified in the literature). Consequently, the present study hypothe-
sized that psychiatric distress, diminished subjective wellbeing, negative affect,
alexithymia, and attachment styles would all be positively associated with disordered
gaming.
Method
Participants and Procedure
The study sample comprised 24,380 Turkish participants (12,249 men and 12,131 women;
Mage = 31.79 years, SDage = 10.86; range = 18 to 81 years). The sample was planned based on
the NUTS (nomenclature of territorial units for statistics) classification. NUTS is a hierarchical
system for dividing up the economic territory of the European Union. The individuals residing
in 26 NUTS3 regions of Turkey participated in the study (Table 1). At least 200 and at most
2000 individuals were included in each region. Inclusion criteria for participants were being
over 18 years of age, and not having a mental illness that prevented the individual from
completing questionnaires. Informed consent was taken from the participants and participation
in the study was voluntary and anonymous. Ethical approval for the study was received from
the university’s ethics committee, and complied with the Declaration of Helsinki.
Measures
Participants first answered a demographic questionnaire that included items regarding their
gender, age, education level, marital status, alcohol use, and cigarette use. Next, participants
completed psychometric scales assessing problematic gaming, psychiatric distress, personal
wellbeing, affect, alexithymia, and adult attachment styles.
Gaming Addiction Risk Questionnaire
The Gaming Addiction Risk Questionnaire (GARQ) was developed to assess problematic
gaming (see Appendix). The scale comprises six items that assess six core components of
addiction (salience, withdrawal, mood modification, conflict, tolerance, relapse; Griffiths
2005). Items (0 = never, 10 = always) were averaged to create an index of problematic gaming.
The scale had excellent internal consistency in the present study (Cronbach’s α = .93).
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Brief Symptom Inventory
The Turkish form (Sahin and Durak 1994) of the 53-item Brief Symptom Inventory (BSI)
(Derogatis and Spencer 1993) was used to assess anxiety (e.g., “Suddenly scared for no
reason”), depression (e.g., “Feeling hopeless about the future”), negative self-concept (e.g.,
“Feelings of worthlessness”), somatization (e.g., “Numbness or tingling in parts of your
body”), and hostility (e.g., “Having urges to break or smash things”). Items (1 = almost never,
5 = almost always) were averaged to create an index of general psychiatric distress (α = .95).
Personal Well-Being Index Adult Form
The Turkish form (Meral 2014) of the eight-item Personal Well-Being Index Adult Form
(PWBI-AF) (International Wellbeing Group 2013) was used to assess personal wellbeing (e.g.,
“How satisfied are you with your standard of living?”, “How satisfied are you with your
personal relationships?”). Items (0 = no satisfaction at all, 10 = completely satisfied) were
averaged to create an index of personal wellbeing (α = .87).
Positive and Negative Affect Schedule
The Turkish form (Gençöz 2000) of the 20-item Positive and Negative Affect Schedule
(PANAS) (Watson, Clark, & Tellegen, 1988) was used to assess positive affect (e.g.,
Table 1 Demographic characteristics of the study group
Variable Number Percent
Gender
Men 12,249 50.2
Women 12,131 49.8
Age group
18–23 years 6327 26
24–29 years 6523 26.8
30–38 years 5459 22.4
39 years and older 6016 24.7
Education
Primary school 1510 6.2
Secondary school 1433 5.9
High school 6355 26.1
Bachelor 13,333 54.7
Post-graduate 1735 7.1
Marital status
Married 10,533 43.2
Single 13,828 56.8
Cigarette smoking
Yes 10,640 43.7
No 13,718 56.3
Alcohol use
Yes 8249 33.8
No 16,130 66.2
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“interested,” “distressed”) and negative affect (e.g., “irritable,” “alert”) at a given point in time.
Items (1 = very slightly, 5 = extremely) were averaged to create indices of positive affect
(α = .85) and negative affect (α = .83).
Toronto Alexithymia Scale
The Turkish form (Güleç et al. 2009) of the 20-item Toronto Alexithymia Scale (TAS-20)
(Bagby et al. 1994) was used to assess difficulty identifying feelings (e.g., “I am often
confused about what emotion I am feeling”), difficulty describing feelings (e.g., “It is difficult
for me to find the right words for my feelings”), and externally oriented thinking (e.g., “Being
in touch with emotions is essential”). Items (1 = strongly disagree, 5 = strongly agree) were
averaged to create an index of alexithymia (α = .83).
Experiences in Close Relationships-Revised
The Turkish form (Selçuk et al. 2005) of the 36-item Experiences in Close Relationships-
Revised (ECR-R) (Fraley et al. 2000) was used to assess anxious attachment (e.g., “I’m afraid
that I will lose my partner’s love”) and avoidant attachment (e.g., “I prefer not to be too close
to romantic partners”). Items (1 = strongly disagree, 7 = strongly agree) were averaged to
create indices of anxious (α = .83) and avoidant attachment (α = .85).
Statistical Analysis
The statistical analyses comprised following stages: (i) validation of the GARQ, (ii) identifi-
cation of the optimum number of problematic gaming profiles and the nature of their
differences, (iii) IRT psychometric examination of the GARQ cut off-point, (iv) estimation
of the prevalence of problematic gaming, and (v) investigation of socio-demographic and
psychological risk factors for problematic gaming. First, psychometric properties of GARQ
were evaluated using classical test theory (CTT), exploratory factor analysis (EFA), and
confirmatory factor analysis (CFA). Root mean square residuals (RMSEA), standardized root
mean square residuals (SRMR), comparative fit index (CFI), and goodness of fit index (GFI)
were checked to determine goodness of fit in CFA. RMSEA and SRMR lower than 0.05
suggest good fit, and RMSEA and SRMR lower than 0.08 indicate adequate fit; CFI and GFI
higher than 0.95 is good, and CFI and GFI higher than 0.90 is acceptable (Hu and Bentler
1999).
Next, Mplus (Muthén and Muthén 2012) software was used to utilize latent class
analysis (LCA). The Bayesian information criterion (BIC), the Akaike information crite-
rion (AIC), the Lo-Mendell-Rubin test (LMRT) statistic, and the bootstrapped likelihood
ratio test (LRT) were used to compare successive LCA models (Lubke and Neale 2006).
Lower values in BIC and AIC suggest better fit. LMRT and BIC have been reported to
identify the correct model (Witkiewitz et al. 2018). Additionally, higher entropy was used
to determine classification accuracy. A unidimensional graded 3-PL IRT analysis
(Embretson and Reise 2013) was applied to assess the cut-off point of the scale. The
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IRT software (IRTPRO; Cai et al. 2011) produces the TCC which enables the matching of
raw-scale and trait scores. The TCC may determine cut-off points, without the use of a
gold standard, guided by the raw score that corresponds with a level of two standard
deviations above the mean of the latent factor (Embretson and Reise 2013). In the final
step, Pearson’s correlation and hierarchical regression analyses were used to examine
correlations between study variables and to predict problematic gaming based on socio-
demographical and psychological variables.
Results
Scale Development
EFA indicated a unidimensional structure for GARQ with optimal Kaiser-Meyer-Olkin mea-
sure and Barlett’s test of sphericity (0.90, p < .001) values, respectively (Kline 2011). A one-
factor solution was extracted, which explained 74.49% of the variance. Communalities
obtained in the EFA were between 0.69 and 0.81 from lowest to highest, respectively. Next,
unidimensional structure of the scale was tested running CFA. Goodness of fit indices
illustrated mostly good fit to the data (χ2 = 2137.60, df = 6, p < .001, RMSEA = 0.12 CI
90% [0.12, 0.12], SRMR= 0.02, CFI = 0.98, GFI = 0.97), and standardized regression weights
ranging from 0.77 to 0.91 implied that all items had non-negligible role in the structure.
Problematic Gaming Profiles
Table 2 shows the AIC, the BIC, the entropy, and the LMRT values for all the LCA models
tested in the present study. For the LCA, the fit of a nine-class model was not significantly
better than that of an eight-class model. Similarly, the AIC and the BIC values decreased
progressively from the two-class to the eight-class model and slightly changed on the nine-
class model, thus confirming that the eight-class model had the optimum fit. For the eight-class
model, the overall classification accuracy (i.e., entropy) was also high (0.955). Examination of
the problematic gaming symptom profiles of the classes in this model indicated that the
different profiles varied in terms of symptom intensity and different symptom elevations
(Fig. 1). Based on these findings, the classes identified were defined as “Low Endorsement”
class (1), “Adaptive Gamers” class (2), “Low Average Endorsement” class (3), “High Average
Endorsement” class (4), “High Endorsement” class (5), “Moderately High Endorsement-
Adaptive” class (6), “Moderately High Endorsement-Maladaptive” class (7), and “Average
Endorsement-High Conflict” class (8).
IRT Definition of the Cut-off Point
A graded IRT 3 PLM model (i.e., discrimination, difficulty, and pseudo-guessing) was
calculated to provide the TCC which would enable the definition of the raw score that reflected
the point of two standard deviations above the mean of the latent factor - in this case
problematic gaming (because the scale was shown to be unidimensional). Because the IRT
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Table 2 Results of the latent class analysis
LCA Classes Percent Posterior
probability
VLMR-LRT (p
value)
LMR-aLRT (p
value)
Class = 1 1 1
BIC = 417,243.809
AIC = 417,146.536
Class = 2 2 Class 1 = 78 Class 1 = 0.77686 < .001 < .001
BIC = 322,135.637 Class 2 = 22 Class 2 = 0.22314
AIC = 321,981.621
Entropy = 0.964
Class = 3 3 Class 1 = 67 Class 1 = 0.67322 < .001 < .001
BIC = 293,628.126 Class 2 = 23 Class 2 = 0.22856
AIC = 293,417.367 Class 3 = 10 Class 3 = 0.09822
Entropy = 0.953
Class = 4 4 Class 1 = 65 Class 1 = 0.64864 < .001 < .001
BIC = 280,705.779 Class 2 = 15 Class 2 = 0.15303
AIC = 280,438.278 Class 3 = 12 Class 3 = 0.12060
Entropy = 0.954 Class 4 = 8 Class 4 = 0.07773
Class = 5 5 Class 1 = 60 Class 1 = 0.60279 < .001 < .001
BIC =271,704.152 Class 2 = 16 Class 2 = 0.15910
AIC = 271,379.908 Class 3 = 13 Class 3 = 0.12710
Entropy = 0.943 Class 4 = 7 Class 4 = 0.07053
Class 5 = 4 Class 5 = 0.04048
Class = 6 6 Class 1 = 60 Class 1 = 0.59852 < .001 < .001
BIC = 264,465.002 Class 2 = 4 Class 2 = 0.03818
AIC = 264,233.380 Class 3 = 12 Class 3 = 0.12053
Entropy = 0.947 Class 4 = 9 Class 4 = 0.09305
Class 5 = 10 Class 5 = 0.09566
Class 6 = 5 Class 6 = 0.05406
Class = 7 7 Class 1 = 59 Class 1 = 0.59281 < .001 < .001
BIC= 260,669.324 Class 2 = 3 Class 2 = 0.02691
AIC = 260,231.595 Class 3 = 2 Class 3 = 0.02474
Entropy = 0.946 Class 4 = 9 Class 4 = 0.09134
Class 5 = 12 Class 5 = 0.11632
Class 6 = 10 Class 6 = 0.09652
Class 7 = 5 Class 7 = 0.05136
Class = 8 8 Class 1 = 59 Class 1 = 0.58727 < .001 < .001
BIC = 255,128.124
AIC = 254,633.652 Class 2 = 11 Class 2 = 0.11156
Entropy = 0.955 Class 3 = 9 Class 3 = 0.09498
Class 4 = 9 Class 4 = 0.08674
Class 5 = 5 Class 5 = 0.05114
Class 6 = 3 Class 6 = 0.02548
Class 7 = 2 Class 7 = 0.02229
Class 8 = 2 Class 8 = 0.01959
Class = 9 9 Class 1 = 0 Class 1 = 0.00023 .97 .97
BIC = 254,457.401 Class 2 = 2 Class 2 = 0.02446
AIC = 253,906.186 Class 3 = 2 Class 3 = 0.02229
Entropy = 0.957 Class 4 = 2 Class 4 = 0.01907
Class 5 = 10 Class 5 = 0.10393
Class 6 = 60 Class 6 = 0.58868
Class 7 = 5 Class 7 = 0.05136
Class 8 = 9 Class 8 = 0.08680
Class 9 = 10 Class 9 = 0.09840
AIC =Akaike information criterion, BIC = Bayesian information criterion, VLMR-LRT =Vuong-Lo-Mendell-
Rubin likelihood ratio test, LMR-LRT = Lo-Mendell-Rubin likelihood ratio test
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examination of the psychometric properties of the scale was not the aim of the present study,
these are not provided here. The TCC (see Fig. 2) indicated that the scale provided a sufficient
psychometric measure for assessing individuals with high and low levels of problematic
gaming behaviors. The problematic gaming behavior at a level of two SDs above the mean
trait level corresponds with a raw score of 56, and based on this, is suggested as a conditional
(before clinical assessment confirmation) diagnostic cut-off point. Therefore, this score in-
formed the calculation of the prevalence rate. Accordingly, 1.6% of the participants were at
very high risk for being addicted to gaming.
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Fig. 1 Standardized performance of the classes across the six problematic gaming criteria
Fig. 2 Test characteristic curve for cut-off point determination
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Risk Factors for Problematic Gaming
Table 3 demonstrates mean scores, standard deviations, and correlation coefficients of the
study variables. Problematic gaming was positively correlated with psychiatric distress
(r = .20, p < .001), positive affect (r = .06, p < .001), negative affect (r = .17, p < .001),
alexithymia (r = .09, p < .001), avoidant attachment (r = .05, p < .001), and anxious attachment
(r = .13, p < .001), and negatively with personal wellbeing (r = − .09, p < .001).
Table 4 contains the results of hierarchical regression analysis. Being male (β = 0.06,
p < .01), being single (β = 0.05, p < .01), alcohol use (β = 0.14, p < .001), cigarette use
Table 3 Mean scores, standard deviations, and Pearson’s correlations coefficients of the study variables
1 2 3 4 5 6 7 8
1. Problematic gaming -
2. Psychiatric distress .20* -
3. Personal wellbeing − .09* − .44* -
4. Positive affect .06* − .15* .38* -
5. Negative affect .17* .58* − .35* − .10* -
6. Alexithymia .09* .51* − .14* .05* .32* -
7. Avoidant attachment .05* .24* − .29* − .28* .23* 0.01 -
8. Anxious attachment .13* .44* − .20* − .10* .37* .30* .21* -
M 11.79 98.20 51.45 30.42 19.46 50.20 60.27 60.21
SD 14.83 29.04 15.95 7.97 6.83 10.80 19.23 18.36
*p < .001
Table 4 Hierarchical regression analysis for predictors of problem gaming
Model B SE β t ΔR2
Block 1 (F(6,24,168) = 596.76; p < .001) .13
Gendera − 7.48 0.18 − .25 − 40.84***
Age − .27 0.01 − .20 − 25.83***
Educationb − .77 0.10 − .05 − 7.80***
Marital statusc 1.60 0.23 .05 7.13***
Alcohol used − .92 0.20 − 0.03 − 4.52***
Cigarette used − 2.20 0.19 − 0.07 − 11.48***
Block 2 (F(13,24,161) = 357.95; p < .001) .03
Gendera − 7.77 0.18 − 0.26 − 42.71***
Age − 0.23 0.01 − 0.17 − 21.98***
Educationb − 0.46 0.10 − 0.03 − 4.63***
Marital statusc 1.02 0.23 0.03 4.52***
Alcohol used − 0.65 0.20 − 0.02 − 3.22**
Cigarette used − 1.63 0.19 − 0.05 − 8.63***
Psychiatric distress 0.07 0.01 0.13 14.69***
Personal wellbeing − 0.01 0.01 − 0.01 − 1.38
Positive affect 0.14 0.01 0.08 11.54***
Negative affect 0.09 0.02 0.04 5.30***
Alexithymia − 0.01 0.01 − 0.01 − 1.03
Avoidant attachment 0.01 0.09 0.00 0.11
Anxious attachment 0.71 0.10 0.05 7.28***
B, unstandardized regression coefficient; SE, standard error; β, standardized regression coefficient
aMen = 1, Women = 2; b Primary school = 1, Graduate school = 5; cMarried = 1, Single = 2; d Yes = 1, No = 2;
* p < .05, ** p < .01, *** p < .001
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(β = 0.08, p < .001), psychiatric distress (β = 0.07, p < .001), positive affect (β = 0.10,
p < .001), negative affect (β = 0.04, p < .01), and anxious attachment (β = 0.07, p < .001)
were all positively related with higher problematic gaming, whereas age (β = − 0.05,
p < .01) and having higher education level (β = − 0.04, p < .01) were negatively associ-
ated with it. Together, they accounted for 16% of the variance in problematic gaming
(F13,24,161 = 357.95, p < .001).
Discussion
The present study tested the psychometric properties of a newly developed short-scale
assessing problematic gaming after combining CTT and IRT methods, and examined the
prevalence and psychological predictors of problematic gaming while adjusting for socio-
demographic factors using a large-scale Turkish sample (N = 24,380). Being male, being
younger, having lower education level, being single, alcohol use, cigarette use, psychiatric
distress, positive affect, negative affect, and anxious attachment were positively associated
with problematic gaming.
Disordered Gaming Profiles
Considering the applicable profiles, LCA resulted in eight distinct disordered gaming
groups, differing in a mixed quantitative and qualitative manner across the six criteria/
items investigated. These groups were defined as the “Low Endorsement” profile (59%),
the “Adaptive Gamers” profile (11%), the “Low Average Endorsement” profile (9%), the
“High Average Endorsement” profile (9%), the “High Endorsement” profile (5%), the
“Moderately High Endorsement-Adaptive” profile (3%), the “Moderately High Endorse-
ment-Maladaptive” profile (2%), and the “Average Endorsement-High Conflict” profile
(2%). The results partially confirm previous typologies to the extent that a low, a moderate,
and a high endorsement profile are supported. Furthermore, the findings support that the
vast majority of gamers present with adaptive and non-clinically significant manifesta-
tions. Interestingly, Class 8, the “Average Endorsement-High Conflict” group might also
indicate the existence of a population that despite not reporting significant symptoms may
be experiencing technophobic behaviors due to aversive predisposition of their context
towards gaming. Nevertheless, the number of classes found here is higher than past
studies. This difference could be attributable to three major factors; (i) the size of the
sample that statistically enabled the detection and meaningful examination of less popular
gaming types; (ii) the cultural specificity and the technological diversity of the Turkish
population that might present with a different profile distribution; and (iii) the use of a
specific assessment instrument (GARQ), which being exclusively based on the six behav-
ioral addiction criteria, differed to the instruments used in past gaming disorder profiling
(Pontes et al. 2014; Carras and Kardefelt-Winther 2018).
Cut-off and Prevalence
Test characteristic curves analysis in the context of item response theory showed that the scale
provided a sufficient psychometric measure for assessing individuals with high and low levels
of problematic gaming behaviors, and that the cut-off score of the scale was 56. Accordingly,
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the estimated prevalence of problematic gaming in the present sample was 1.6% based on this
cut-off. This is similar to some prevalence rates reported in previous studies that were
conducted with large nationally representative samples, while much lower than some others
with smaller and more heterogeneous samples (Griffiths et al. 2016; Milani et al. 2018; Wu
et al. 2018). The different results are mostly related to characteristics of the samples used. It
should be noted that the present study’s sample was much bigger than previous studies and
also comprised non-gamers (therefore, it reflects the prevalence of the presentation in the
general population and not just in the population of gamers).
Associated Factors
In line with the theoretical assumptions of the I-PACE model which assert that psychopathol-
ogy and general coping style are among an individual’s core characteristic that could promote
disordered use of specific internet-related activities (Brand et al. 2016), psychiatric symptoms
and affect were positively associated with problem gaming. Similar to the findings here, it
appears reasonable to assume that participants with high-level psychiatric symptoms may use
gaming as a coping strategy to deal with emotional distress. Consequently, it is possible that
individuals experiencing negative emotions may have immature defense styles, making them
susceptible to have a higher vulnerability toward problematic technology use (including
gaming). Online gamers had high expressive hostility both online and in the real world, and
that the internet has a “buffering effect” that helps reduce hostility (Yen et al. 2011). Evren
et al. (2019) reported that hostility and negative affect were associated with severity of gaming
disorder symptoms. Similar to their results, it is assumed that gamers in the present study
regulated their negative emotions via online games based on the results found here. Somewhat
unexpectedly, positive affect was a positive predictor of problem gaming. This contradicts with
the notion that positive mood has a buffering effect on addictive behaviors, although, it is in
line with a finding that the impact of affective triggers may vary in terms of different behaviors
(Evers et al. 2018).
Subjective wellbeing was one of the variables examined in the present study. Despite the
significant correlation between subjective wellbeing and problematic gaming in correlation
analysis, there was no relationship between the former and latter. Diener et al. (1985) argue that
the levels of subjective wellbeing increase when social needs are met and individuals achieve
goals. Contradicting the present study, subjective wellbeing was found to decrease as the level
of problematic internet use increased among university students in a previous study (Odacı and
Çıkrıkçı 2014). It may be that there were other variables in the regression model tested in the
present study that had stronger effects on problematic gaming than poor subjective wellbeing.
The present study found that anxious attachment was positively associated with problematic
gaming. This is in line with a study of by Eichenberg et al. (2017) which found that insecure (i.e.,
avoidant and anxious) attachment styles were associated with pathological internet use whichmay
be related to the fact that anonymity is more significant for insecurely attached individuals.
Individuals with anxious attachments are generally in need of social belonging, and they
specifically consider how they are perceived on social platforms (Lin 2015), which might lead
them to excessive use. Securely attached individuals do not tend to be at risk of problematic online
behaviors because they already have greater social networks and more social ties than less
attached individuals (Jenkins-Guarnieri et al. 2012). Similar to these studies, the findings of the
present study supported the notion that anxiously attached participants have a higher risk of
developing online gaming problems because attachment anxiety has been associated with lower
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ability for presenting affective responses to stimuli and can lead to diminished self-control (Han
et al. 2017).
In terms of socio-demographic variables, being male, being younger, being single, being an
alcohol user, being a cigarette user, and having a lower education level were all positively associated
with problem gaming. Kuss and Griffiths (2012) reported that males have an elevated risk for
developing an addiction to playing online games, which is in line with the findings reported here. In
line with the empirical literature (see Kuss and Griffiths (2012) for a review), the model presented
here suggests that problematic gaming behaviors decrease as age increases and that younger gamers
are more likely to develop problematic online behaviors. Assuming that individuals with higher
education have more demanding occupations compared with others, various life responsibilities
may not provide the opportunity to invest excessive time in online computer games as a pastime
(Griffiths et al. 2004). The present finding regarding the marital status and gaming is consistent with
the existing literature suggesting that being single is associated with elevated problem gaming
(Wittek et al. 2016). Finally, in linewith the present results, some empirical studies (Lee, Hana, Kim,
&Renshaw, 2013; Padilla-Walker et al. 2010; Van Rooij et al. 2014;Wenzel et al. 2009) have found
an association of excessive gaming with cigarette smoking and alcohol consumption.
Limitations and Conclusion
Despite the large sample size, the present study has some limitations. Further longitudinal
studies should be conducted because the present study was cross-sectional. Longitudinal
studies would enable researchers to understand changes in psychiatric symptoms relating to
IGD over time. Additionally, use of self-report questionnaires used in the study may have led
to social desirability and recall biases. Finally, some of the participants may have been
excluded from the study due to their severe symptoms preventing them from completing the
survey. Despite these limitations, the present study is the first that empirically investigates the
psychological predictors of problem gaming with a very large sample in Turkey. The data
presented here cannot be generalized to those outside of Turkey but results suggest that
symptoms of psychiatric distress are correlated with problem gaming as has been found in
other countries (Andreassen et al. 2016).
Considering previous literature and the present findings, in order to further delineate the
difference between non-pathological high engagement and problematic behavior (Griffiths et al.
2004), it would be useful to take various factors including psychiatric symptoms, psychosocial
struggles, and emotional characteristics into account in developing new perspectives. In this
rapidly developing field, more robust data and insights from large-scale representative samples are
required, and affective prevention and intervention strategies should be developed to diagnose and
treat problem gaming. Finally, based on the findings of the present study, socio-demographic
differences should also be taken into account for problem gaming in such strategies.
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Appendix. Gaming Addiction Risk Questionnaire
Please rate the below items considering your gaming behavior.
1. This behavior has become the centre of my life, often comes to my mind, and I often engage in it. Even if I’m
not doing it, I’m thinking about when I can. I get some relief when I plan to engage in the behavior. Sometimes
there is an urge that is so powerful, I find a way to engage in the behaviour, and I cannot prevent it. (Salience)
2. Sometimes, when I’m bored, sometimes when I’m happy, I think of this behavior and I do it. Many times when
my problems increase, my urge to engage in the behaviour increases. If I’m unable to do it, my mind does not
relax. It’s like I’m alive. (Mood modification)
3. Even if I engage in the behaviour at the same rate, sometimes it’s not enough for me, I have to engage in it
more. I have to increase the time and amount I engage in the behaviour or I will not relax. (Tolerance)
4. When I’m in a place where it’s impossible for me to engage in the behaviour, or when I try to stop myself, or
when someone sees my problem and tries to interfere, I feel symptoms of tension psychologically or
physically. (Withdrawal)
5. Engaging in the behavior causes me to have problems in my environment, my social life is badly affected, it
can disrupt my work, and I often get criticized about it. (Conflict)
6. If I do stop engaging in the behaviour, it can be triggered again and I when it does it’s like it never stopped in
the first place. (Relapse)
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